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2. 1N . , ’)* D .
$\bullet$ d\in D $d=d’\cdot d\prime J,$ $d’,$ $d”\in(N_{+})^{*}$ , $d’\in D$ .. $i,j\in N_{+}$ , i\leq j $d$ .j\in D , $d\cdot i\in D$ .
D . , $d\cdot 1\not\in D$ $d$ . $(N+)^{*}$ \mbox{\boldmath $\lambda$} , \mbox{\boldmath $\lambda$}
. .
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2. 2 $D$ , $d\in D$ . $d$ {$d’\in D|$ d’ $d$ } .
2. 3 $\Sigma$ . \Sigma , \alpha : $Darrow\Sigma$ . , $D$
. $D_{\alpha}$ \alpha , , \alpha .
2. 4\Sigma \alpha , $d\in D_{\alpha}$ , $\alpha/d=\{(d’, a)\in(N_{+})^{*}\cross\Sigma|(d\cdot d’, a)\in\alpha\}$ . $\alpha/d$ \alpha $d$
.
2. 5 $\epsilon$ .
2. 6 $\Sigma$ . $\Sigma$ \epsilon . \alpha yield , \Sigma
$\Sigma^{*}$ , .
$\bullet$ $D_{\alpha}=\{\lambda\}$ \alpha (\mbox{\boldmath $\lambda$})\neq \epsilon , yield$(\alpha)=\alpha(\lambda)$ .
$\bullet$ $D_{\alpha}=\{\lambda\}$ \alpha (\mbox{\boldmath $\lambda$})=\epsilon , yield$(\alpha)=\lambda$ . , \mbox{\boldmath $\lambda$} $\Sigma^{*}$ .
$\bullet$ $D_{\alpha}\neq\{\lambda\}$ , yield $(\alpha)=\mathrm{y}\mathrm{i}\mathrm{e}\mathrm{l}\mathrm{d}(\alpha/1)\cdots \mathrm{y}\mathrm{i}\mathrm{e}\mathrm{l}\mathrm{d}(\alpha/n)$ . , $n=\mathrm{m}\mathrm{a}s\mathrm{c}${ $i\in N_{+}$ $\in D_{\alpha}$ }.
2. 7 , $(\Sigma, r)$ . , $\Sigma$ \epsilon
. , H \Sigma N( ) , , $\epsilon\in\Sigma$ , $r(\epsilon)=0$ . $\Sigma_{n}=r^{-1}(n)$ .
$r(a)$ $a$ .
2. 8 $\Sigma$ . d\in D , $r( \alpha(d))=\max\{i\in N_{+}|d\cdot i\in D_{\alpha}\}$
\Sigma \alpha $\tau_{\Sigma}$ .
2. 9 $\Sigma$ , I $\Sigma$ . $I$
\Sigma , \alpha :D\alpha \rightarrow \Sigma \cup I . $d\in D_{\alpha}$ , $\alpha(d)\in$
, $r( \alpha(d))=\max\{i\in N_{+}|d\cdot i\in D_{\alpha}\},$ $\alpha(d)\in$ I , $d$ . , D
, $\Sigma$ . $I$ \Sigma
$T_{E}(I)$ .
2. 10 , $\text{ }\alpha\in h\cup\tau_{\Sigma}^{\backslash }(I)$ , \Sigma I .
$\bullet$ $\alpha(\lambda)=a\in\Sigma_{0}$ , \alpha
$a\text{ }.\iota$. \alpha (\mbox{\boldmath $\lambda$})=L\in I , \alpha t .
$\bullet$ $\alpha(\lambda)=b\in\Sigma_{n}(n\geq 1)$ , $1\leq i\leq n$ \alpha /i \alpha ’ , \alpha $b(\alpha_{1}\cdots\alpha_{\mathit{7}\iota})$ .
2. 11 $\alpha,$ $\beta\in T_{\Sigma}$ , d\in D . , $\alpha(darrow\beta)=\{(d’, a)|(d’, a)\in\alpha$ and $d$ d’
$\}\cup\{(d\cdot d’’, b)|(d’’, b)\in\beta\}$ . , \alpha (d\leftarrow \beta ) , \alpha /d \beta .
2. 12 $X=\{x_{1},x_{2}, \cdots\}$ . $X_{n}=\{x_{1},x_{2},$ $\cdots$ ,x , $X$ $n$
. $X_{0}=\emptyset$ . , $X_{1}$ , – x’ $x$ .
2. 13 $\alpha\in T_{\Sigma}(X_{n}),$ $\beta_{1},$ $\cdots$ , $\beta_{n}\in\tau_{B}(x)$ . , . \alpha
A \alpha $[$\beta 1. . $\beta_{n}]$ , .. $\alpha=a\in\Sigma\Sigma_{0}$ , $a[\beta_{1}\cdots\beta_{n}]=a$ .. $\alpha=x_{i}\in X_{n}$ , $x_{i}[\beta_{1}\cdots\beta n]=\beta_{i}$ .. $\alpha$
.
$=b(\alpha_{1}\cdots\alpha_{k})$ $k\geq 1$ , $\alpha[\beta_{1}\cdots\beta_{n}]=b(\alpha_{1}[\beta_{1}\cdots\beta_{n}.|\cdots\alpha_{k}[\beta 1\ldots\beta n])\cdot$
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3 Spine Grammar
3. 1 , $\mathcal{G}=(N, \Sigma, P, S)$ . ,
$\bullet$ $N$ $\Sigma$ , . $N$ $\Sigma$ .
$\bullet$ P , . $A(X_{1}\cdots x_{n})arrow\alpha,$ $n\geq 1,$ $A\in N_{n}$ ,
$\alpha\in T_{N\cup\Sigma}(Xn)$ . , $Aarrow\alpha,$ $A\in N_{0},$ $\alpha\in T_{N\cup\Sigma}$ .
$\bullet$ S $N_{0}$ , .
3. 2 $\mathcal{G}$ , $T_{N\cup\Sigma}(X)\cross T_{N\cup\Sigma}(X)$ . $\alpha\in$
$T_{N\cup\Sigma}(X),$ $d\in D_{\alpha}$ , $\alpha/d=A,$ $A\in N_{0}$ , A\rightarrow \beta \in P , $\alpha\Rightarrow\alpha(\mathcal{G}darrow\beta)$ , , $\alpha/d=A(\alpha_{1}\cdots\alpha_{n})$ ,
$A\in N_{n},$ $\alpha_{1},$ $\cdots,$ $\alpha_{n}\in T_{N\cup\Sigma},$ $A(x_{1}\ldots xn)arrow\beta\in P\text{ },$ $\alpha\Rightarrow\alpha(\mathcal{G}darrow\beta[\alpha_{1}\ldots\alpha_{n])}$
.
$n$ , \alpha o, $\cdot$ .. , $\alpha_{n}\in T_{N\cup\Sigma}(X)$ . , $n\geq 0,$ $\alpha_{0}\Rightarrow\alpha_{1}\mathcal{G}\Rightarrow \mathcal{G}^{\cdot}..\Rightarrow\alpha_{n}\mathcal{G}$
. \alpha o, $\cdot$ . . , \alpha n , $\alpha_{0}\Rightarrow\alpha_{n}g^{*}$ .
, . , , $\Rightarrow \mathcal{G}$
$T_{N\cup\Sigma}\cross T_{NU\Sigma}$ , $T_{N\cup\Sigma}$ .
\alpha o? .. . , \alpha n $(\mathrm{O}\mathrm{I})$ , $i\in\{0, \cdots, n-1\}$ , $\alpha_{i+1}$ \alpha i
$d\in D\alpha$: , $d$
. $\alpha\Rightarrow \mathcal{G}*$ \alpha ’ , $\alpha$ $\alpha’\in T_{\Sigma}$ OI-
$[3]$ .
3. 3 $\mathcal{G}$ . $\mathcal{G}$ , $L(\mathcal{G})=\{\alpha\in T_{\Sigma}|S*\Rightarrow\alpha\}\mathcal{G}$
. , $\mathcal{G}$ , $Ls(\mathcal{G})=\{\mathrm{y}\mathrm{i}\mathrm{e}\mathrm{l}\mathrm{d}(\alpha)|\alpha\in L(\mathcal{G})\}$ .
3. 4 $\mathcal{G}$ G’ . $\mathcal{G}$ G’ $L(\mathcal{G})=L(\mathcal{G}’)$ , . , $\mathcal{G}$ $\mathcal{G}’$
$L_{S}(\mathcal{G})=L_{S}(\mathcal{G}’)$ , .
, Spine Grammar , . ,
.
3. 5 , $(N,r, h)$ . , $(N,r)$ .
$h$ N N( ) , $A\in N$ , $r(A)\geq 1$ , $1\leq h(A)\leq r(A)$ , , $h(A)=0$
. $h(A)$ $A$ .
3. 6 $\mathcal{G}=(N, \Sigma, P, S)$ . , N
. $n\geq 1$ , $A$ ($x_{1}\cdots$ xn)\rightarrow \alpha \in P , .. $\alpha$ , $x_{h(A)}$ – . , \alpha .. $d\in D_{\alpha}$ , $d$ \alpha (d)=B\in N , $d\cdot h(B)$ .
$\bullet$ $X_{n}-\{x_{h(A)}\}$ , .
$\mathcal{G}=(N, \Sigma, P, S)$ , $n\geq 1$ $A(x_{1n}\ldots x)arrow\alpha\in P\text{ }$ ,
. Spine Gmmmar .
3. 7 $\mathcal{G}=(N, \Sigma, P, S)$ Spine Grammar . G , G .
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$\bullet$ $A\in N$ , $r(A)=0$ , $r(A)=1$ .
$\bullet$ $A\in N_{0}$ , A\rightarrow \alpha \in P , $\alpha=a,$ $a\in\Sigma_{0}$ , $\alpha=B(C),$ $B\in N_{1}$ , C\in No .
$\bullet$ $A\in N_{1}$ , A(x)\rightarrow \alpha \in P , $\alpha=B_{1}(\cdots(B_{m}(X))\cdots)$ , $m\geq 0,$ $B_{1},$ $\cdots,$ $B_{m}\in N_{1}$ ,
, $\alpha=b(c_{1}\cdots c_{n}),$ $n\geq 1,$ $b\in\Sigma_{n},$ $C_{1},$ $\cdots,$ $C_{n}$ – $C_{i}=x$ $N_{0}$
.
[5] , Spine Grammar Tree Adjoining Grammar [14] .
1 Spine Grammar , Spine Grammar .
2 $\mathrm{R}\mathrm{e}\mathrm{e}$ Adjoining Grammar , Spine Grammar
– .
4
4. 1 (PDTA) , $M=(Q, \Sigma, \Gamma, q_{0}, Z_{\mathit{0}}, R)$ . ,
$Q$ .
$\Sigma$ , .





(i) $q(a, A)arrow a$
, $a\in\Sigma_{0},$ $q\in Q,$ $A\in\Gamma_{0}$ .
(ii) $q(b(x_{1}\cdots X_{n}), B)arrow b(q1(X_{1},\pi_{1})\cdots q_{n}(xn’\pi n))$
, $n\geq 1,$ $b\in\Sigma_{n},$ $q,$ $q_{1},$ $\cdots,$ $q_{n}\in Q,$ $B\in\Gamma_{1},$ $\pi_{1},$ $\cdots,$ $\pi_{n}\in\tau_{\iota^{\Gamma}0}^{*}\cup\Gamma_{1}^{*}$.
$\epsilon$- :
(iii) $q(x, A)arrow q’(X, \pi)$
, $q,$ $q’\in Q,$ $A\in\tau_{0},$ $\pi\in\Gamma_{1}^{*}\Gamma_{\mathit{0}}$ .
(iv) $q(x, B)arrow q’(x, \pi)$
, $q,$ $q’\in Q,$ $B\in\tau_{1},$ $\pi\in\Gamma_{1}^{*}\Gamma_{0}\cup\Gamma 1^{*}$ .
4. 2 $M=(.Q, \Sigma, \Gamma, q_{\mathit{0}}, Z_{0}, R)$ PDTA . M , $q(\alpha, \pi)\in Q\cross T_{\Sigma}\cross\Gamma_{1}^{*}F_{\mathit{0}^{\text{ }}}$
. ID M . M $\tau_{E(ID}$ ) .
. $c,$ $c’\in T_{\Sigma}(ID)$ , – , $c$ $c’$ .. (i) $q$($a$ , A)\rightarrow a\in R , d\in D , $c/d=q(a, A)$ $c’=C(darrow a)$ .
. $\bullet$ (ii) $q(b(x_{1}\cdots X_{n}), B)arrow b(q_{1}(X1,\pi_{1})\cdots qn$ ($x_{n}$ ,\mbox{\boldmath $\pi$}n) $)$ \in R , $d\in D_{c},$ $\alpha_{1},$ $\cdots,$ $\alpha_{n}\in$
$T_{B},$ $\rho\in\tau_{1}^{*}\tau_{0}$ , $c/d=q(b(\alpha_{1n}\ldots\alpha),B\rho)$ $c’=c(darrow b(q_{1}(\alpha 1, \pi’1)\cdots q_{n}(\alpha_{n},\pi_{n})’))$ .
, $1\leq i\leq n$ , \mbox{\boldmath $\pi$}’ $\in\tau\tau_{0}\text{ }\iota 1^{*}i\ovalbox{\tt\small REJECT}_{\pi}$’=\mbox{\boldmath $\pi$}’ , \mbox{\boldmath $\pi$}’ $\in\Gamma_{1}^{*}$ \mbox{\boldmath $\pi$}(=\mbox{\boldmath $\pi$}’p .
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$\bullet$ (i ) $q(x, A)arrow q’(x,\pi)\in$ R , $d\in D_{c},$ $\alpha\in T_{\Sigma}$ , $\mathrm{c}/d=q(\alpha, A)$
$c’=c(darrow q’(\alpha, \pi))$ .
$\bullet$ (iv) $q(x,B)arrow q’(x$,\mbox{\boldmath $\pi$} $)$ \in R , $d\in D_{c},$ $\alpha\in T_{\Sigma},$ $\rho\in\tau_{1^{*}}\tau_{0}$ , $c/d=q(\alpha, B\rho)$
$c’=C(darrow q’(\alpha, \pi’))$ . , $\text{ }\pi\in\Gamma_{1}^{*}\Gamma 0\text{ }t\mathrm{h}\pi$ ’=\mbox{\boldmath $\pi$} , \mbox{\boldmath $\pi$}\in \mbox{\boldmath $\pi$}’=\mbox{\boldmath $\pi$}\rho
.
($n$ ) , $c_{0},$ $\cdots,$ $c_{n}\in T_{\Sigma}(ID)(n\geq 0)$ , $c_{0}\vdash_{M}c_{1}\vdash_{M}...\vdash_{M}c_{n}$
. $c_{1},$ $\cdots,$ $c_{n}$ , co $\vdash^{*}Mc_{n}$ .
4. 3 $M=(Q, \Sigma, \Gamma, q_{0,0}Z, R)$ PDTA . $M$ , $T(M)=\{\alpha\in$
$T_{\Sigma}|q_{0}(\alpha, z_{\mathit{0}})\vdash^{*}M\alpha\}$ .
[6] , Guessarian PDTA ,
– . PDTA , [6] , “$\mathrm{r}\propto \mathrm{t}\mathrm{r}\mathrm{i}\mathrm{C}\mathrm{t}\mathrm{e}\mathrm{d}$ PDTA
accepting by empty store” .
, PDTA . , PDTA Spine
Grammar – .
4. 4 $M=(Q, \Sigma, \Gamma, q_{0}, Z_{0}, R)$ PDTA . M , M .
$\bullet$ (ii) $q(b(X_{1}\cdots xn), B)arrow b(q_{1}(X_{1}, \pi_{1})\cdots q_{n}(x_{n}, \pi n))\in$ R , $|\{i|1\leq i\leq n$ ,
$\pi_{i}\in\Gamma_{1}^{*}\}|=1$ . , (ii) –
.
$\bullet$ (iv) $q(x, B)arrow q’(x, \pi)\in R$ , $\pi\in$ .
4. 5 Spine Grammar $\mathcal{G}$ , PDTA M , $T(M)=L(\mathcal{G})$ .
( )
4. 6 PDTA $M$ , Spine Grammar G , $L(\mathcal{G})=T(M)$ .
( )
4. 5 4. 6 , .
8 } , Spine Grammar
– .
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